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*DUFtD HW DO  2QH RI WKH PRVW LPSRUWDQW GUDZEDFNV RI H[LVWLQJ
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LPSOHPHQWLQJDQDWWULEXWHEDVHGPXOWLGLPHQVLRQDODSSURDFK IRU UHFRPPHQGDWLRQ WKLVSDSHU WU\ WR WDNH LQWR
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L)9S S/16FRUH 
6FRUHSGHQRWHVWKHYLVLWIUHTXHQF\RIPDWHULDOSE\QHLJKERXUVRI D/ ,QVSLUHGIURP6\PHRQLGLVHWDO
WKLVPHWKRGDVVXPHVWKDWWKHPRUHDPDWHULDOLVYLVLWHGWKHPRUHSRSXODULWEHFRPHV
0RVW6LPLODU9LVLWHGPDWHULDOVWRWDUJHWOHDUQHU069,Q069DFFRUGLQJWRVHTXHQWLDOFRPELQDWLRQPRGHO
RIK\EULG UHFRPPHQGHUV\VWHPV WKRVHPDWHULDOV WKDWYLVLWHGE\ L/   DL /1/ ∈ DQGDUH WKHPRVW VLPLODU WR
D/   SD 0/6LP ZLOOEHFRQVLGHUHGWKHVFRUHLVGHILQHGDV
 S/6LP6FRUH DS = 
0RVW6LPLODU9LVLWHGWRWKH0RVW6LPLODU/HDUQHUV06906/VLQFHWKHVLPLODULWLHVRIWKHQHLJKERUVPD\
YDU\ VLJQLILFDQWO\ IRU HDFKPDWHULDOZKLFKYLVLWHG E\ L/   DL /1/ ∈  WKLVPHWKRG DGPHDVXUHV QRW MXVW WKH
VLPLODULW\RIPDWHULDOWR L/   SL 0/6LP EXWWKHVLPLODULW\RI L/ DQG D/   LD //6LP DVZHOO,QWKLVPHWKRG
WKHVFRUHSLVGHILQHGDV
 LDLS //6LPS/6LP6FRUH = 
0)906/7KLVPHWKRGZKLFKFRPELQHV0)9DQG06/PHWKRGVVFRUHVPDWHULDOVDFFRUGLQJWRWKHLUYLVLW
IUHTXHQF\E\OHDUQHU L/ ZLWKLQ  D/1   S/1 L)9 DQGWKHVLPLODULW\RI L/ DQG D/   LD //6LP ZKHUH
 LDL)9S //6LPS/16FRUH = 
([SHULPHQWV
,QWKLVUHVHDUFKDUHDOZRUOGGDWDVHWOHDUQLQJGDWDUHFRUGVDUHDSSOLHGLQRXUH[SHULPHQWV7KHOHDUQLQJGDWD
UHFRUGVGDWDVHW FRPH IURP WKH XVDJH GDWD RI WKH FRXUVHPDQDJHPHQW V\VWHP0RRGOH022'/( 0RGXODU
2EMHFW2ULHQWHG'\QDPLF/HDUQLQJ(QYLURQPHQWLVGHILQHGDVDFRXUVHPDQDJHPHQWV\VWHP&06DIUHH
2SHQ6RXUFHVRIWZDUHSDFNDJHGHVLJQHGXVLQJSHGDJRJLFDOSULQFLSOHVWRKHOSHGXFDWRUVE\FUHDWLQJHIIHFWLYH
RQOLQH OHDUQLQJ FRPPXQLWLHV7KH XVHG GDWDVHW FRQWDLQV  OHQGLQJ UHFRUGV IURP  OHDUQHUV RQ 
ERRNV ZKHUH HDFK UHFRUG FRQWDLQV WLPHVWDPS DQG UDWLQJ LQIRUPDWLRQ DV WKH UDWLR RI FHUWDLQ OHQGLQJ WLPH
VHJPHQW WRPD[LPXP OHQGLQJ WLPHVHJPHQW ,QDGGLWLRQ LW FRQWDLQVERRNV¶ W\SH LQIRUPDWLRQDQG OHDUQHUV¶
EDVLF LQIRUPDWLRQ )RU WKH HYDOXDWLRQ RI UHFRPPHQGHU V\VWHP WKH SUHFLVLRQ DQG UHFDOO KDYH EHHQ XVHG E\
YDULRXV UHVHDUFKHUV 3D]]DQL DQG%LOOVXV +HUORFNHU 7KHUHIRUH LQ WKLV UHVHDUFK ZH XVH WKHVH
PHDVXUHVDOVR 6LQFHLQFUHDVLQJWKHVL]HRI WKHUHFRPPHQGDWLRQVHW OHDGV WRDQLQFUHDVH LQUHFDOOEXWDW WKH
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VDPHWLPHDGHFUHDVHLQSUHFLVLRQZHFDQXVH)PHDVXUH6KLKDQG/LX
,PSDFWRIQXPEHURIUHFRPPHQGHGPDWHULDOVDQG λ LQ&%)&RPSRQHQW
,Q&%)FRPSRQHQWZHKDYHWZRSDUDPHWHUVWKDWPD\DIIHFWWKHUHVXOWRIUHFRPPHQGDWLRQ7RGHWHUPLQH
WKH VHQVLWLYLW\ RI SDUDPHWHUZHSHUIRUPHG DQ H[SHULPHQWZKHUHZHYDULHG WKHQXPEHU RI UHFRPPHQGDWLRQ
DQG λ DQG FRPSXWHG WKH ) PHWULF 2XU UHVXOWV DUH VKRZQ LQ )LJ  ,W¶V REVHUYHG WKDW WKH QXPEHU RI
UHFRPPHQGDWLRQDQG λ DIIHFWWKHTXDOLW\RI&%)EDVHGUHFRPPHQGDWLRQV%HVWUHVXOWVLVIRURUQXPEHUV
RIUHFRPPHQGDWLRQDQG =λ 







         
1XPEHURIUHFRPPHQGDWLRQ
)
/DPEGD 
/DPEGD 
/DPEGD 
/DPEGD 
/DPEGD 

)LJ,PSDFWRIQXPEHURIUHFRPPHQGHGPDWHULDOVDQG λ LQ&%)&RPSRQHQWZLWKUHVSHFWRI)
,PSDFWRIQHLJKERUKRRGVL]HLQWKH&)FRPSRQHQW
$QH[SHULPHQWLVLPSOHPHQWHGWRGHWHUPLQHWKHVHQVLWLYLW\RIQHLJKERUKRRGVL]HLQWKH&)FRPSRQHQWZLWK
UHVSHFWRI):HSHUIRUPHGZKHUHZHFKDQJHGWKHQXPEHURIQHLJKERUVDQGFRPSXWHGWKHFRUUHVSRQGLQJ)
PHWULF,WZDVREVHUYHGWKDWWKHVL]HRIWKHQHLJKERUKRRGGRHVDIIHFWWKHTXDOLW\RIWRS1UHFRPPHQGDWLRQV
$FFRUGLQJWRUHVXOWVZHVHOHFWDVWKHRSWLPDOFKRLFHRIQHLJKERUKRRGVL]H
,PSDFWRIUHFRPPHQGDWLRQJHQHUDWLRQPHWKRG
7RFRPSDUHWKHUHODWLYHSHUIRUPDQFHRIDWWULEXWHEDVHGPHWKRGVLQFOXGLQJ&)&%)0)9069069
06/DQG0)906/PHWKRGVLQWKHUHFRPPHQGDWLRQJHQHUDWLRQZHSHUIRUPHGDQH[SHULPHQWDOVR$VZH
FDQ VHH LQ)LJ  WKH UHODWLYHSHUIRUPDQFHRI WKHVHPHWKRGV LQ GLIIHUHQW QXPEHU RI UHFRPPHQGDWLRQVPD\
FKDQJH%XWIRXUPHWKRGVLQFOXGLQJ&)&%)069DQG06906/KDYHEHWWHUSHUIRUPDQFH







         
1XPEHURIUHFRPPHQGDWLRQV
)
&)%
&)
0)9
069
06906/
0)906/

)LJ&RPSDULVRQRIGLIIHUHQWUHFRPPHQGDWLRQDSSURDFKHVZLWKUHVSHFWRI)
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4XDOLW\FRPSDULVRQ
2QFHZHREWDLQHG WKHRSWLPDOYDOXHVRIGLIIHUHQWSDUDPHWHUVRI UHFRPPHQGDWLRQPHWKRGVZHFRPSDUHG
WKHUHFRPPHQGDWLRQTXDOLW\RIGLIIHUHQWDWWULEXWHEDVHGPHWKRGVZLWKWKHPHPRU\EDVHGPHWKRG&)WKDWXVHV
VLPLODULW\EHWZHHQLWHPVIRUUHFRPPHQGDWLRQJHQHUDWLRQ([SHULPHQWDOUHVXOWVDUHVXPPDUL]HGLQ7DEOHDQG
VKRZWKDWDWWULEXWHEDVHGPHWKRGVKDYHEHWWHUSHUIRUPDQFHDQGJHQHUDWHVEHWWHUUHFRPPHQGDWLRQV
7DEOH&RPSDULVRQEHWZHHQDWWULEXWHEDVHGDSSURDFKDQG,WHPEDVHG±&)
6\VWHP 5HFDOO 3UHFLVLRQ )
&)   
&%)   
069   
06906/   
,WHPEDVHG±&)   
&RQFOXVLRQ
0DWHULDOUHFRPPHQGDWLRQV\VWHPVKDYHEHHQDVLJQLILFDQWSDUWRIHOHDUQLQJV\VWHPVIRUVROYLQJWKLVSUREOHP
+RZHYHU LQ WKHPRVWRI H[LVWLQJ UHFRPPHQGDWLRQDOJRULWKPV DWWULEXWHVRI OHDUQLQJPDWHULDO DUHQHJOHFWHG
7KLV SDSHU SURSRVHV D QRYHO UHFRPPHQGDWLRQ DSSURDFK WR WDNH LQWR DFFRXQW DWWULEXWHV RI PDWHULDO IRU
LPSURYLQJ WKHTXDOLW\RI UHFRPPHQGDWLRQV7KHH[SHULPHQW UHVXOWV VKRZWKDWRXUDOJRULWKPFDQRXWSHUIRUP
WUDGLWLRQDO UHFRPPHQGDWLRQ DSSURDFKHV VLJQLILFDQWO\ LQ SUHFLVLRQ UHFDOO DQG ) DQG DOVR FRXOG EH PRUH
VXLWDEOHIRUHOHDUQLQJHQYLURQPHQWV%DVHGRQWKHSURSRVHGDOJRULWKPWKHOHDUQHU¶VUHDOOHDUQLQJSUHIHUHQFH
FDQEHVDWLVILHGDFFXUDWHO\DFFRUGLQJWRWKHUHDOWLPHXSGDWHGFRQWH[WXDOLQIRUPDWLRQ
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